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POLICY BARRIERS PREVENTING ACCESS TO 
EMERGENCY OBSTETRIC CARE IN RURAL INDIA 


ABSTRACT 


India with its one billion people contributes to about 20% of all maternal deaths 
in the world. Even though infant mortality has declined in India maternal mortality 
has remained high at about 540 per 100,000 live births. Recent scientific 
evidence shows that access to and use of high quality emergency obstetric 
care is the key to reducing maternal mortality and that high-risk approach in 
antenatal care does not help in reducing maternal mortality significantly. This 
Paper analyses the policy level barriers, which restrict access of rural women 
to life saving emergency obstetric care in rural India. 


The paper is based on study of policies, research reports and experience of 
working in the area of maternal health over last several years. The paper 
describes how policies restrict basic doctors* from performing obstetric surgical 
procedures including caesarean section even in remote areas where there is 
no specialist obstetrician available. The Para-medical Staffs, such as the 
Auxiliary Nurse Midwives are also not allowed to manage or even stabilize 
obstetric emergencies in rural areas. The policy also does not allow nurses or 
basic doctors to give anaesthesia. As there is limited number of anaesthetists 
in rural areas, this further reduces access to life saving emergency surgery. 
New blood banking rules are very idealistic, requiring many unnecessary things 
for licensing of a blood bank. Due to this, already limited access to blood 
transfusion in rural area has further reduced. Thus many restrictive polices of 
the government have made emergency obstetric care inaccessible in rural areas 
leading to continued higher maternal mortality in India. Paper suggests key 
actions needed to remove the policy barriers to emergency obstetric care. 


* Basic Doctor’ in India has. five and half year of medical training after high school graduation. 
This training includes one year of practical internship. The basic medical degree is called 
Bachelor of Medicines and BaeNelor of Surgery (MBBS). This is equivalent to MD in USA. 
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BACKGROUND 


India has over one billion people with per capita gross national income of only 
$ 460. About 35% of the population lives below poverty line and 86% has 
incomes below 2 $ per day. 


India has high maternal mortality ratio. Registrar General of India (RGI), estimated 
maternal mortality ratio for 1998 to be 407 per 100,000 births. The two national 
health surveys, done in 1992-3 and 1998-9 showed that the maternal mortality 
ratio (MMR) was 437 and 540 per 100,000 live births respectively." Other 
smaller studies also report somewhat similar high rates of maternal mortality.>4 
At this level of MMR it is estimated that about 100,000 —1 20,000 women dies 
every year in India, which is about 20-24 % of all maternal deaths in the world. 
The key question is why maternal mortality remains so high in India while infant 
mortality has gone down from about 146 in 1951s to about 72 per 1000 live 
births in 1998.5 There have been some studies trying to measure maternal 
mortality levels, but few researchers have focused on analysis of reasons for 
high maternal mortality.® 


Since late 1950s government of India has been developing network of Primary 
Health Care (PHC) centres and Sub- health centres staffed by doctors and 
Auxiliary Nurse Midwives (ANM) respectively to provide MCH services. The 
major focus of the PHC system has shifted from basic MCH care in the 1950- 
60s to family planning, ANC with high risk approach, training of TBA in 1970- 
1980s, immunization program in 1980-1990s and HIV/AIDS and Reproductive 
health in 1990s with resultant lack of focus on intra-natal care. This has happened 
under influence of various international health initiatives supported by donor 
funds. During these years it was not recognized that intra-natal care is critical 
for saving mothers lives. 


Policy Barriers Preventing Access to Emergency Obstetric Care in Rural India 


Pioneering research done at Columbia University, school of public health over 
the last 15 years has conclusively shown that the best and most cost effective 
strategy for reduction in maternal mortality is to provide Emergency Obstetric 
Care (EmOC) services within the reach of all pregnant women. This is because 
it is not possible to predict or prevent complications of pregnancy and childbirth 
but there is generally a short time of 2 hours to 4 days before a woman dies, so 
in many situations she can be saved by effective EmOC services.” WHO, UNFPA 
and UNICEF have also now accepted this strategy of promoting EmOC and 
recommend to measure the availability and use of EmOC as process indicators 
for measuring progress towards reducing maternal mortality.® 


There has been soe research and analysis on level of maternal mortality and its 
causes, *'°''.'? but there has been scant attention paid to analysis of access 
and use of EmOC. There is only one study in India which shows that in most of 
the 10 districts studied only a small proportion of expected obstetric 
complications reached first referral hospitals."? In India and globally also there 
is not much focus on how medical care policies limit access to EmMOC."* 8 
Here we examine how policies related to practice of obstetrics, anaesthesia, 
and blood transfusion affect access to life saving EmOC services in rural areas. 
Even though the paper focuses on India, such policy barriers may well exist in 


many other developing countries as well as some remote and poor parts of 
developed world. 


The information presented in this Study is collected by review of past research, 
policy and program documents, documents of international agencies and work 
experience as researcher, adviser and consultant to national and international 
agencies in the area of maternal health over last 5 years in India. 
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EFFORTS MADE BY GOVERNMENT TO ADDRESS MATERNAL 
MORTALITY 


After conclusion of Universal Immunization Program in 1990, Government of 
India embarked on a bold and large program called Child Survival and Safe 
Motherhood (CSSM) with assistance from the World Bank, UNICEF and other 
partners. This 300 million dollar project provided very good equipment to 
identified First Referral Unit (FRUs), which were suppose to provide 
comprehensive EmOC including caesarean section and blood transfusion. The 
Staffing, drugs and other inputs were to be provided by the state government. 
Unfortunately, due to various reasons not many FRUs could become functional. 
In 1997, Government of India developed a new large program called 
Reproductive and Child Health (RCH), again supported by the World Bank, 
European Commission and other partners. In this program the shortcomings of 
CSSM were taken into account. This program supports renovation and 
construction of Operation Theatres and Labour Rooms at selected places in 
selected districts, provides medicines for EmMOC, has incentives for promoting 
institutional deliveries during night, providing funds for hiring private anaesthetists 
for EmOC. Thus central government has been making incremental efforts to 
address issue of lack of access to EmOC in rural areas. 


MEDICAL CARE POLICIES & THEIR IMPACT ON ACCESS TO CARE 


Given the new knowledge in the area of prevention of maternal mortality the 
critical variable is access to, and use of high quality EmOC by pregnant women 
with complications. Unfortunately this new scientific knowledge has not been 
well communicated in India to the policy makers and program implementers. 
Still many officers are not convinced that access to EmOC is the key strategy 
that will reduce MMR. The recently developed new Population policy and draft 
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Health Policy of government of India does not fully recognize importance of 
EmOC in reducing maternal mortality.® '® Due to this the government program 
focus is still on ANC and high-risk approach, training of TBA, neglecting delivery 
care and provision of EmOC. 


As in many countries in India also, policies are in various forms. Some policies 
are explicit and in written from. Some times there is no written explicit policy, 
but there is an implicit policy due to various rules, regulations in a particular 
area or in other relevant areas. Some times policies are derived from laws and 
interpretation of laws by courts. Finally not having any policy, explicit or implicit 
is also a situation where action is guided by social situation, the market forces 
and other forces. Here we are not restricting the discussion to explicit policies 
but to the whole spectrum of policy situations, which affect EmOC in India. 


POLICY SITUATION NO. 1 : OBSTETRICS ONLY BY OBSTETRICIANS 


The current government policy (explicit and implicit) encourages only a 
postgraduate qualified obstetrician to do Caesarean Section operation or any 
abdominal surgery. Basic doctors are not encouraged to do this even in 
emergency in spite of the fact that the basic medical degree in India is called 
Bachelor of Medicine and Bachelor of Surgery (MBBS) and has five and half 
years Of training. In contrast to this, some countries in Africa and Latin America 
allow basic doctors to do Caesarean Section after short practical training. Ina 
poor country like India, where 70 % of the people lives in 550,000 villages, it not 
possible to provide obstetricians to do Caesarean Section everywhere. In many 
districts there are only one or two government obstetricians for an average of 2 
million people! On the other hand each district already has about 60-70 basic 
doctors in various government hospitals in and health centres. But the policies 
and programs do not encourage these basic doctors to be trained in Caesarean 
Section. In theory, under the current policy basic doctors can do some basic 
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EmOC procedures like manual removal of placenta, suturing tears, assisted 
vaginal delivery etc. But they have not been trained or asked to provide basic 
EmOC services, nor their performance in EmOC monitored even under the 
CSSM and RCH programs. Hence most basic doctors in PHCs and rural 
hospitals do not provide even basic EmOC. 


ANMs, who are the lowest level of government health workers and their 
supervisors - the Lady Health Visitors,** are not allowed to do many of the 
emergency obstetric procedures such as treating infection with antibiotics, 
Stabilizing a case of eclampsia, assisted vaginal delivery, manual vacuum 
aspiration for incomplete abortion and manual removal of placenta. All such 
cases are referred up and many do not go to higher levels. 


Due to these restrictive government policies women who need Caesarean 
Section or other emergency obstetric procedures in rural and remote area have 
to travel for hours to the district hospital where obstetrician is available. Referral 
to higher level increases the overall cost of the treatment, which many poor 
families cannot afford. Recent cost-recovery policies at district levels government 
hospitals and lack of supplies and drugs in the public hospitals which requires 
patients to buy them from private shops, have further increased the expenditure 
of the referred patients.*** Such policies restrict access to emergency care by 
the poor and delays treatment. Due to all this many women hesitate to seek 
care and die at home or in transit. Studies done in states of Andhra Pradesh, 
Maharashtra, and Rajasthan showed that 92%, 47%, 42% of maternal deaths 
happened at the home or in transit toa hospital respectively. 12.17.18 


** A Lady Health Visitor is also trained for one and half year and supervises four ANMs. Some 
LHVs are promoted from ANMs after 10-15 years of experience and have to under go 6 months 
training. 

*** It is possible that some cost recovery policies may help if they money is used to buy emergency 

supplies by hospitals. The cost recovery policy also has a provision of exempting the poor and 

emergency cases, but how they are really practiced need further research. 
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POLICY SITUATION NO. 2: ANAESTHESIA ONLY BY ANAESTHETISTS 


There are very few anaesthetists in rural areas of India. National data are not 
available but limited data indicate that each district has only 1-6 qualified 
anaesthetists and most of whom are attached to the district hospital. At the 
sub-district level hardly any anaesthetists are available. It is reported that in 
some districts no anaesthetists are available at any level. This is because only 
a few positions are available for postgraduate training in anaesthesia and of 
the small number who become anaesthetists the majority enter into private 
practice in urban areas due to much higher earnings and comfortable city life. 


In India, as a policy anaesthesia training is only given to doctors — nurses cannot 
become anaesthetists, even though in USA, and some countries in Africa there 
is training for Nurse Anaesthetists. In rural areas it is not uncommon to find 
obstetrician or surgeon working in the sub-district hospitals but generally there 
is no anaesthetist. Hence patients needing major surgery have to be referred 
to higher level where anaesthetist is available. Thus very restrictive policies 
about anaesthesia, intended to provide very safe anaesthesia, make access 
to it very much limited. 


The curriculum prescribed by Medical Council of India (MCI) for basic doctor 
includes that each doctor during internship will acquire skills of spinal 
anaesthesia, local anaesthesia, and will provide general anaesthesia under 
supervision.'? But government policy does not encourage basic doctor to give 
spinal or general anaesthesia even in rural areas, even though it does not 
explicitly prohibit them from it. 


STE SE" Pacer 


et ie MCI is an autonomous body created by act of parliament to decide standards of medical 


2 education and practice. It registers all the doctors in India and gives them license to practice. 
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At some rural hospitals obstetricians and Surgeons do give anaesthesia and 
then operate while a medical officer or anurse maintains anaesthesia. But this 
is not accepted as a regular policy by government. Some state governments 
have trained basic doctors in anaesthesia for 3 months for providing some 
kind of back up anaesthesia if needed during abdominal sterilization operations 
for family planning program. Some of these 3-month anaesthesia trained medical 
officers have been giving anaesthesia on regular basis for many years and are 
quite proficient. But government does not recognize them as anaesthetists even 
though WHO and World Federation of Societies of Anaesthesiologists 
recommend, in their joint publication “Anaesthesia at District Hospital” that 


doctors trained for one or two years in anaesthesia can give safe anaesthesia.”° 


To provide quick redress to general consumer complaints against shops and 
businesses the government passed a new act called Consumer Protection Act, 
under which semi-judicial process was developed for providing fast justice. 
The recent inclusion of doctors under the purview of Consumer Protection Act, 
has made is much easy to sue a doctor in event of an adverse outcome. The 
fear of this act has made doctors practice more defensive medicine where 


more patients are referred to higher levels to avoid risk to the doctors 2" 


Under the RCH program government of India has made provision to hire services 
of private anaesthetists for EmOC procedures by paying up to 1000 Rs. per 
case. This is a positive step but its implementation is still being tested out and 


early reports indicates that this is helpful in some area but in really remote areas 
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POLICY SITUATION NO. 3: RECOGNITION OF QUALIFICATIONS AND 
POSTINGS OF SPECIALISTS 


At least in some states of India, doctors with post-graduate qualification in 
anaesthesia or obstetrics have to join as a general duty medical officer and 
work in that position for 5-10 years before they can be promoted as specialists. 
Due to this policy doctors with specialist qualification are posted at a Primary 
Health Care Centre or an urban clinic as a medical officer where there is no 
scope for any anaesthesia or surgery. For example in two districts of a state 
where data was collected 7 out of 12 doctors having postgraduate qualification 
in Anaesthesia were posted in PHC centres or urban clinics. Whereas in those 
districts none of the sub-district hospitals, where obstetricians or surgeons are 
posted, had any anaesthetist. Lack of clear policies of posting and transfer and 
lack of monitoring of such policies where they exist are a key reason for such 
mismatch of skills needed and skills available. Thus state level policies of 
recruitment and postings are also responsible for improper distribution of the 
anaesthetist leading to further decrease in access to critical services needed 
for emergency obstetric care. Such policies also waste very scarce technical 
resources in a poor country like India. 


POLICY SITUATION NO. 4: ACCESS TO BLOOD 


In India, Anaemia among women is very common. Recent national survey 
showed that 52 % women have anaemia and 17 % have moderate or severe 
anaemia.* Data collected on causes of maternal mortality by Registrar General 
of India shows that anaemia is responsible for 14-24%of the maternal deaths, 
while bleeding during pregnancy is responsible for 16-26%of maternal deaths.° 
Access to blood is very important to treat maternal complication, but more so 
in a country like India where anaemia is common. 
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Access to blood in rural areas of India is very difficult due to continued neglect 
of the blood banking services by the government in the past. Secondly due to 
high level of illiteracy, poverty and superstition, very few people are ready to 
donate blood in rural India 


Not understanding these ground realities, and not realizing the dangers of 
restricting access to blood the government of India made very idealistic rules 
regarding licensing and control of blood banks in 1999.2 This was done in 
response to Public Interest Litigation in the supreme court of India, by consumer 
groups pointing out that there was lack of Safety in blood banks in India. 


These rules for blood banks stipulate some good conditions such as all blood 
banks must be licensed and that they must test all blood for HIV and Hepatitis. 
But the rules also stipulate many conditions which are unnecessary for ensuring 
Safety of the blood, such as blood bank must have 8 rooms, 3 of which must be 
air conditioned. It would be lovely to have such blood banks but government 
has not provided money to develop such blood banks in most rural areas. The 
rules also have some conditions which are useful for large blood banks in urban 
areas which are collecting thousands of units of blood each month, but not cost- 
effective, realistic or essential for the Safety of the blood in a small blood bank 
in rural area which only needs few hundred blood units per month. These 
conditions are that blood bank must have minimum staff of 3 full time people 
including a pathologist (or a medical officer with one year training in blood 
banking), a blood bank technician and a nurse. Due to such excessive 
requirements laid down by government for blood banks the costs have gone up 
and some blood had to were closed down. Many African countries where HIV 
rates are very high as compared to India ( where the HIV prevalence is less 
than 1 %), they do not have such utopian rules for blood banking. 


13 


Policy Barriers Preventing Access to Emergency Obstetric Care in Rural India 


In many states in India, there is only one blood bank in each district which has a 
population of about 2 million people and has about 800 -1500 villages. In some 
districts there are no blood banks at all. Some hospitals in remote areas were 
collecting relative’s blood when needed, test it and transfuse it to the patient 
without storage. This is called un-banked direct blood transfusion. This life 
saving practice had to be stopped after the new regulations. 


Blood is not free. Even in the government hospitals in many states there is 
charge of about $ 5-10 per unit of blood for testing and materials used. This 
charge can be waived if patient can produce a certificate that she is poor, which 
many poor cannot. 


Thus idealistic policies have made blood even more difficult to get in rural areas. 
lf we assume even a conservative figure of 25% of maternal death due to non- 
availability of blood, then the 25,000 - 30,000 maternal deaths in India every 
year would be due to lack of access to blood. 


WHY DO SUCH POLICIES EXIST? 


It is important to understand why such restrictive policies are present in poor 
country like India. 


Firstly, doctors, their association and councils are politically strong, have heavy 
urban bias and want to protect earnings in the private sector, especially for 
specialists. They have little social concern or public health perspective. Hence 
they want to restrict provision of care only by the fully qualified members of the 
profession and specialty. 


Secondly, the central government’s policy-making wing is largely composed of 
non-technical people. The ministers of health at state and national level are 
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politicians and need no technical qualification. The health and family welfare 
secretaries are career bureaucrats from the Indian Administrative Services 
(IAS). The technical officers in health department have much less power than 
the secretaries in policymaking. The technical officers at the national level are 
most of the times clinicians without any public health, health management or 
public policy training. Only the officers from the Central Government Health 
Service, which are mainly in the urban areas, are eligible for these posts in the 
central government and hence they have no direct experience of working in 
rural areas. Thus there are very few in the policy-making circles trained to take 
public health view balancing technical needs and rural situation of India. It must 
be recognized that over the last several years the government has involved 
professional bodies such as Indian Academy of Paediatrics, National 
Neonatology Forum, and NGOs and research institutions in various programs 
and in the policy making process. 


Thirdly the public health professionals, the international agencies and academics 
have focused mainly on the Primary Health Care development, but neglected 
secondary health care and the areas of health policy and management. Thus 
their inputs in policy making for secondary level care are limited. There is some 
improvement in this in the recent past with a large project from the World Bank 
to support development of the secondary level of the health services. 


Feminist organizations are powerful in India. They have been active in blocking 
certain policies such as introduction of injectable contraceptives in India. But 
they have not taken any cognisance of these restrictive medical care policies, 
which limit access to life saving technology for rural women. This may be due to 
their urban and anti-technology bias. 


Local press and judicial and administrative processes have also contributed to 
this situation. The press does not take note of thousands of deaths happening 
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at home of poor mothers due to obstetric complications, but if a single death 
happens in a small hospital there may be much adverse publicity in the local 
newspapers. Relatives of the woman may also bring in a law suite against the 
doctors and the hospital. This leads to further defensive practice and more 
referrals. 


Many a times the state government’s administrative process tries to find faults 
with the doctors if they take risk and do a procedure but the patient dies in the 
hospital. On the other hand government does not bother if the mother dies at 
home or while being referred. This discourages doctors from taking calculated 
risk to provide treatment locally and encourages referral to avoid risk. 


THE WAY OUT 


The national and state governments have to actively change the policies that 
constrain access to EmOC in rural areas in India. Government must strive for 
the best possible services, but when they are not feasible to achieve in near 
future, it must establish simple but safe standards of services which can be 
provided by basic doctors and nurses, and not insist on services to be provided 
only by specialists at even at rural and remote hospitals. 


Basic doctors must be trained for 9-12 months to provide anaesthesia in rural 
hospitals. In remote areas where even such doctors are not available, then 
nurses and technicians should be trained for anaesthesia. Such training should 
be of good quality and authorized by law. In very remote areas basic doctors 
should be trained for 1-2 years to do all basic surgical functions needed ina 
rural areas including Caesarean Section, and even other emergency abdominal 
Surgery. Such doctors should be posted at sub-district level hospitals where 
there is no specialists and should be legally allowed to do surgery. 
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Blood banking regulation should focus on essential minimum safety 
requirements rather than desirable, but non-essential and expensive things. 
Un-banked, but properly tested biood transfusion should be allowed at sub- 
district level towns where there is no blood bank. District level blood banks 
should be strengthened and basic blood banks should be Started at all sub- 
district hospitals. Recently government has modified the rules to allows sub- 
district hospitals (CHC) and PHCs to store and transfuse tested blood. This is 
a positive step but still they cannot collect or test blood. 


CONCLUSIONS 


In India maternal mortality has remained high, due to various policies, which 
have limited access to life-saving technology to women in rural areas. In trying 
to promote Primary Health Care and Family Planning, secondary level hospital 
based health care is neglected. Health policies should be in line with realities 
of rural India and be based on latest scientific understanding about maternal 
mortality. Uniform policies at all places (cities and rural areas) which restrict 
access to life saving technology, are very unjust to the people living in rural and 
remote places, and violate their fundamental human rights to life and liberty 
which is enshrined in Indian constitution. 


Government, the donors and academics need to focus action at policy level 
barriers that restrict access to care. Government will have to adopt a public 
health approach and counter powerful lobbies of doctors and specialist in urban 
areas and in private practice, to ensure availability of appropriate and 
scientifically sound emergency care to the rural and remote populations, if 
maternal mortality reduction is to be achieved in India. This need clear policy, 
proper strategy and political courage and commitment. 
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WORKING PAPER SERIES 


There are ample opportunities for the AMCHSS Students to indulge in advanced, 
well-diversified and inter-disciplinary research as the theoretical course modules 
and in-class trainings are designed to equip them with various methodologies 
concerning the disciplines of anthropology, economics, epidemiology, environment, 
gender, management, policy and statistics. The faculty members add further depth 
and variety to the centre’s research capability. The potential for research gathered 
further momentum from the year 2003 when the centre started Ph.D. programme in 
public health. On the whole, AMCHSS is generating considerable research on a 
regular basis and on a variety of topics related to public health. 


The centre would like to sharpen its research potential further by enlightening the 
researcher with the methodological insights, theoretical novelties and expert 
commentaries on government policy measures thrown open by the scholars from — 
across the globe. Keeping this in mind, it was proposed to start a working paper 
series in public health from January 2001. The series objectives are : 


@ To throw light on contemporary policy challenges in the field of public health; 
@ To disseminate the research findings of completed studies; 
e@ To deliberate the preliminary results of on-going studies and 


e@ To share new research ideas, recent theoretical developments, and fresh 
methodological insights. | 


Learned professors and high-level experts from internationally renowned institutions 
and universities in India and abroad are invited to contribute to the series. Besides, 
top two ranked MPH dissertations and papers by the faculty members are also 
published. Hence, the working paper series would provide an opportunity for the 
students, researchers and policy makers in the neighbourhood as well as from beyond 
the boundaries of the city, state and the country toequip themselves with the latest 
research works of the reputed scholars in the field of public health and allied 
arriers Preventing Access to Emergency 
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Series Editors 


ACHUTHA MENON CENTRE FOR 
HEALTH SCIENCE STUDIES 


The Achutha Menon Centre for Health Science Studies (AMCHSS) is the Health 
Sciences wing of the Sree Chitra Tirunal Institute for Medical Sciences & Technology 
(SCTIMST). The main objective the AMCHSS is to train health professionals in health 
research and in formulation and implementation of health policies. It comprises of core 
and visiting faculty in Anthropological Perspectives of Health, Biostatistics, Epidemiology, 
Environment & Occupational Health, Field Study in Public Health, Gender Issues in 
Health, Health & Development, Health Economics, Health Management and Health Policy 
analysis. It’s panel of visiting faculty includes experts from All India Institute of Medical 
Sciences (New Delhi), Centre for Development Studies (Trivandrum), Centre for Enquiry 
into Health and allied Themes (Mumbai), Christian Medical College (Vellore), Indian 
Institute of Technology (Chennai), Harvard School of Public Health (USA), Health 
Action by People (Trivandrum) Tata Institute of Social Sciences (Mumbai), The World 
Health Organization (New Delhi), Sangath (Goa) and University of Arizona (USA). 


The AMCHSS offers an international Master of Public Health (MPH) programme, 
short courses and Ph.D. programme catering to all South Asian countries. The 
Ministry of Health and Family Welfare, Government of India recognized the AMCHSS 
as a ‘centre of excellence’ for public health training and sponsors candidates for the 
MPH under the WHO Fellowship Programme. Besides, AMCHSS was the Secretariat _ 
for the Public Health Schools without Walls Network, a network of Public Health Schools 
in Asia and Africa till recently. 


In a short span of five years, the members of the AMCHSS have authored 8 books, 31 
research papers in national & international journals, 9 research articles and 7 chapters | 
in books. The AMCHSS has already completed or is conducting work on 15 projects — 
attracting financial support from the Centre for Development Studies, CHANGE 
(Washington DC), European Commission (though Government of Kerala), Ford 3 
Foundation, Government of Kerala, MacArthur Foundation, National Institutes of Health 

(USA), Rockefeller Foundation and the World Health Organisation. 


Dr. K.R. Thankappan 
Head, AMCHSS F 


